Coronary thrombosis. Effects of blood flow on the mechanism of thrombus formation.
The mechanism of arterial thrombosis, including coronary thrombosis, is different from that of thrombosis which occurs at sites of blood stasis such as deep venous thrombosis. Considering the onset of arterial thrombus formation, soluble coagulant factors may not play important roles for its onset since they are diluted by the effect of blood flow and cannot reach high enough concentrations to form insoluble fibrin. Platelets, which can stick to damaged vascular lumen even in the presence of shearing effects of blood flow, may play a crucial role in the onset of arterial thrombus formation. Thus, the mechanism of platelet thrombus formation should be assessed in the presence of blood flow. However, current dogma that fibrinogen binding to activated GP IIb/IIIa is the final common pathway for platelet thrombus formation was developed by using the function assay system of aggregometer, in which the effects of blood flow were not seriously considered. We are proposing in this review that plasma ligand protein of von Willebrand factor (vWF) and its interactions with platelet GP lb and GP IIb/IIa, which become apparent only in assays systems under influence of high shear rates of flow condition such as flowchambers or coneplate viscometers, are the key events leading to the onset of arterial thrombosis. A better understanding of the vWF-mediated mechanism of platelet thrombus formation is important for the development of better clinical tools to prevent ischemic heart disease as well as for a complete understanding of the mechanism of coronary thrombosis.